The sound of electric guitar mainly depends on the pick-up, which is the most important equipment of electric guitar. It is found that the performance of the pickup depends on its structure, coil diameter, winding number, magnetic size and shape of magnet. In this paper, based on the analysis of working principle, the electrical parameters of the pickup are optimized from the two directions of resistance and inductance, so as to improve its performance. This paper proposes an optimization scheme, builds the circuit model, and proves that the proposed optimization scheme can achieve the optimization effect through the actual test of its performance.
Introduction to electric guitar
Electric guitar is one of the indispensable main musical instruments in pop music, mainly composed of a head, neck, pickup, bridge and guard board. Compared with the traditional guitar, the electric guitar's body is a solid sound box without a resonator device, and is equipped with two or three magnets, namely pickups [1] . Unlike traditional guitars using box vibration to make sound, electric guitars mainly use pickups to pick up acoustic signal amplify it through a loudspeaker, so the pickup is the most important equipment of the electric guitar. Compared with the general guitar, the sound volume of electric guitar can be adjusted by itself and the sound range is larger due to the absence of a resonator. Therefore, its performance flexibility is greatly enhanced, especially in the aspects of tremolo and glide [2] .
Operating principle of pickup
Pick up is the main component of electroacoustic guitar, which determines its timbre in some way. The pickup itself cannot produce sound and has only " signal transmission characteristics", that is, it changes and transmits these signals in its own way after picking up the signal from the vibration of the string like a microphone. For example, installing the same pickup on electric guitars of different materials and structures will result in completely different sounds [3] .
There are two basic types of pickup, electromagnetic pickup and piezoelectric pickup. The electromagnetic pickup can only pick up signals from metal strings. The piezoelectric pickup can work with any type of string (metal string, nylon string). There are two types of electromagnetic pickup: single coil pickup and dual coil pickup. Single coil pickups are very sensitive to changes in interference of magnetic field. The dual coil pickup uses two specially connected coils to eliminate interference by sending the same signal of the two coils at the same amplitude and opposite phase.
The working principle of the pickup is as follows: the electromagnetic pickup is mainly composed of a magnet and an insulated copper coil,in which the wire is wound into a coil on the magnet and the coil is connected to the loudspeaker ( as shown in Fig. 1 ). The magnetic field generated by the pickup magnet magnetizes the string, which in turn generates its own magnetic field. When the strings are stationary, the magnetic flux through the coil is a constant. When the string vibrates, it moves relative to the coil, and the magnetic flux passing through the coil changes. Based on the analysis of the current data of the pickups of guitar factory and other three major companies, it is found that the pickups with the same number of turns of the clamp but different magnet magnetism also have different performances. It is not that the more coils the pickup clip winds, the better. The more coils, the deeper the sound. Through practical tests, it is found that white magnets with strong magnetism are better than black magnets with weak magnetism, so white magnets are used in this paper. The following three optimization schemes are proposed. Through comparison, analysis and tuning test, the optimal scheme is selected. Scheme 1. The number of turns of X-neck pickup is selected as 5600 turns, and its electrical parameters are measured as R=13.16  K , L=7.47H, and C=484.6nF. The number of turns of the body pickup is 6,000, and the electrical parameters are measured as R=14.25  K , L=7.04H, and C=359.6nF.
When the finished pickups are installed on electric guitars, a wild style of sound can be heard. When tuning, it was found that the sound volume from the two pickups did not differ much, so the pickups were not selected. When tuning, it is found that the volume and timbre do not differ very much in both pickups, so this pickup is not selected. Scheme 2. Since the volume and timbre of the two pickups in Scheme 1 are not much different, the number of turns of the neck pickup is reduced in scheme 2. The final number of turns is 5,200, and the electrical parameters are measured as R= 11.27  K , L= 4.85H,C=512nF; the number of turns of the body pickup is 6,000, and the electrical parameters are measured as R=13.17  K , L=4.7H, C=562.7nF。
Install the pickups on the electric guitar and tune them. It is found that the neck and body pickups feel completely different when playing, and the sound volume difference is too large. So this scheme is not selected. Scheme 3. In scheme 2, it is found that the difference of feeling between the neck and body pickups when playing is too large, so the number of turns of X-type pickups will be reduced in scheme 3. When the number of turns drops to 4900, the electrical parameters of the neck pickup are measured as R=11.86  K , L=4.78H, C=530.4nF. When the number of turns drops to 5600, the electrical parameters of the body pickup are measured as R=13.32  K , L=5.21H, C=560.5nF.
Install t body picku finally cho in Table 3 . body picku 
